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[57] ABSTRACT 

An electronic imaging system is provided that records 
both motion and still video images. In a motion mode, of 
operation, the electronic imaging system records NTSC 
resolution images at a standard thirty frame per second 
rate. In a still mode of operation, the electronic imaging 
system records megapixel resolution still images at a 
much lower frame rate. The electronic imaging system 
utilizes an electronic image sensor that incorporates 
column selective "charge clearing'* structures and col- 
umn selective "charge parking" structures. The charge 
clearing structures are used to selectively discard the 
signal charge from certain color pixels. The charge 
parking structures are used to sum the charge from 
multiple vertical pixels. The architecture of the elec- 
tronic image sensor also allows different image aspect 
ratios to be provided for the motion and still modes 
described above. 

12 Claims, 10 Drawing Sheets 
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MOTION/STILL ELECTRONIC IMAGE SENSING SUMMARY OF THE INVENTION 

APPARATUS : . The invention provides an electronic imaging system 

that records both motion and still video images. In a 

. FIELD OF THE INVENTION 5 motion mode of operation, the electronic imaging sys- 

The invention relates generally to an electronic imag- tern records NTSC resolution images at a standard 

mg system. More specifically, the invention relates to an ^J™?JZ ?°? nd rate ' stlU mo f e of °P era ; 

electronic imaging system for capturing images in both * e dt ^ omc "^f 18 sy f; m records megapixel 

a motion modland a still mode, whereL the electronic lft ^ miages at a rnuch lower frame ra^ 

™ v«»wM\m*v jo The electronic imagine system utilizes an electronic 

IZ^t^rH ^ T i^ge sensor that mcl2s "an array of pSolLensSe 

mmges a a standard frame rate and high resolution still ^ ^ or « kels „ w ^ ch ^ Uect hoto _ 

images at a much lower frame rate. generated charge packets. Each charge packet is a pixel 
BACKGROUND OF THE INVENTION image signal. Image signals are generated from all of the 
w . . .„ . ... . 15 pixels in the still mode of operation. In the motion mode 
MoWsfcll electronic imaging systems including the of operationTESwever, the image signals generated 
capability of recording analog motion images and digj- from certain selected pixels are discarded(5r)combined 
tal still images on the same recording medium, for ex- with the signals from nearby pixels in orderto generate 
ample 8 mm or VHS format magnetic tape, have re- images at thirty frames per second while using a stan- 
cently been developed by a number of manufacturers; 20 dard v ideo rate output pixel clock (approximately 12 
The motion/still camcorders currently available record MHz) instead of an HDTV rate pixel clock (>50 
motion images in the same manner as conventional MHz). The electronic image sensor incorporates col- 
motion only video recording cameras. In order to re- nmn selective fast dump "charge clearing" structures 
cord still images, the user activates an operator control and column selective "charge parking" structures. The 
to switch to a "still" mode of operation in which image 25 charge clearing structures are used to selectively dis- 
data generated from the systems electronic image sen- card the signal charge from certain color pixels. The 
sor is temporarily stored in a digital memory for subse- charge parking structures are used to su m the ch arge 
quent recording onto videotape. from non-adjacent vertical pixels. The architecture of 
Conventional motion/still camcorders utilize the the electronic image sensor also allows different image 
same type of NTSC resolution interlaced electronic 30 aspect ratios to be provided for the motion and "still 
image sensors originally developed for motion only modes described above, i^" 

S^S^T^ s ^ tems _^ 0 ^ * e conventional BRIEF DESCRIPTION OF THE DRAWINGS 

image sensors provide sufficient data to produce rela- 
tively low resolution analog NTSC signals, the image The invention will be described in greater detail with 
sensors are not capable of generating still images having 35 reference to the accompanying drawings wherein: 
the high resolution associated with high quality elec- FIG. 1 is a block diagram of an electronic im agi n g 
tronic still imaging systems. Some current electronic system in accordance with the invention; 
still imaging systems, for example, are capable of re- Fia 2 mustrates ^S* 5 P™ 1 site Pf the type incor- 
cording over one thousand lines of image information, Ported in the electronic image sensor shown in FIG. 1; 
while only 480 lines of image information are required 40 HG - 3 mustrates a char * e clearing structure of the 
for one frame of an NTSC video signal. ^ incorporated in the electronic image sensor shown 

Of course, a high definition television (HDTV) elec- m £?9' 4 . 4 . . r , 

tronic image sensor could be used in a motion/still cam- . 4 a fu^embodiment of the electronic 

corder to directly obtain high resolution still images and AK ^%*T% ? FIG ' \ ™ # . ' 

HDTV motion images, bufdownconversion would be 45 ^ * - ° f a ™ loT ® ter 

required to obtain NTSC motion images. In such a case, BST ° 

tt T^S^^f ZT^^t^^r HG^'illustrates a charge parking structure utilized 

a P p,i^ ^ than 50M pixels/- m a ^b^^t of theinvention; 

second Electromc miage sensors capable of operating „ mQ ? mustrates m electronic image s«isor in accor- 

?1X 1 ™?t h °™ Ve Z\*l ^ y dance with a second embodiment of 'the invention that 

very costiy to produce and have much higher power utilizes the charge parking structure illustrated in FIG. 

consumption rates than conventional NTSC compatible 6 and the charge clearing Structure illustrated in FIG. 3; 

se f OTS : fA . . . ... r . FIG. 8 illustrates a third embodiment of the invention 

In view of the above, it is an object of the invention 55 ^ incorporates aspect ratio conversion; 

to provide an electronic imaging system that is capable FIG! 9 illustrates a fourth embodiment of the inven- 

of producing NTSC motion images and high resolution tion that incorporates aspect ratio conversion; 

still images. It is a further object of the invention to FIGS. 10-12 illustrate three methods of creating 

provide an electronic image sensor for the electronic column selectable "charge clearing" structures using 2 

imaging system, which can be operated in a low resolu- 60 CCD phases per row; and 

tion mode to provide NTSC resolution motion scenes at FIG. 13 illustrates a "charge clearing structure using 

the standard thirty frames/second rate, and operated in l CCD phase per row. 
a high resolution mode to provide high resolution still 

images at slower frame rates. It is a still further object of DETAILED DESCRIPTION OF PREFERRED 

the invention to provide an electronic image sensor, as 65 EMBODIMENTS *C 

described above, that is less expensive to produce and A motion/still electronic imaging system according 

has lower power consumption requirements than to the invention is illustrated in FIG. 1. The imaging 

HDTV electronic image sensors. system includes an optical system 10, a motion/still 
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electronic image sensor 12, a camera control processor 34. The operation of the photosite is well known in the 

unit 14, signal processing electronics 15, a recording art and need not be discussed in great detail, 

unit 16, and an operator control unit 18, which includes FIG. 3 illustrates a top view of one of the charge 

a mode selection switch 20 and a record or "shutter" clearing structures incorporated in the electronic image 

control switch 22. An optional flash unit may also be 5 sensor 12. The charge clearing structures are located in 

incorporated in the structure of the imaging system or selected columns of at least one row of vertical transfer 

as an accessory item. The optical system 10 of the illus- registers located between the two-dimensional array of 

trated embodiment includes a lens 24, and an adjustable photosites and a horizontal output register of the elec- 

aperture 26, which are controlled by the camera control tronic image sensor 12 as win be described in greater 

processor unit 14. It will be understood that the inven- 10 detail below. The charge clearing structure includes a 

tion is not limited to the use of illustrated optical system ^ dump gate 36 and a drain 38 located adjacent to the 

10, but is also applicable to imaging systems using any CCD register 34. The fast dump gate 36, when acti- 

type of known optical system, including those using vated, permits charge being transferred in the CCD 

fixed apertures and systems that utilize mechanical shut- register 34 to be dumped to the drain 38. The drain 38 

ter devices. 15 may be a separate electrode, as shown in FIG. 11, or, as 

In operation, a user places the mode switch 20 in a shown in FIG. 10, it may contact a polysilicon and a 

"motion" mode position and depresses the record metal d* 3 " 1 line connected via a bond wire to an exter- 

switch 22 to record motion images. The camera control 1131 control P m on the sensor package, which is held at 

processor unit 14 controls the operation of the elec- m appropriate potential so as to drain the charge from 

tronic image sensor 12, the signal processing electronics 20 register 34. 

15, and: the recording unit 16 in order to record the FIGS " l0 ~ U different charge clearing struc- 

output of the electronic image sensor. The recording mes one two-phase CCD cell per row. It is 

unit 16 preferably includes a digital magnetic tape re- ^ P ossible 10 use char e e clearing structures having 

cording unit, so that the processed sensor output signal OD< L of ^ e **? CCD ^ per row. This reduces 

is recorded on a magnetic tape located in the recording 25 ? e n 1 V mbe 5 °/ v ^?al transfer required to transfer the 

unit 16 as an NTSC resolution video image sequence ™ ^ charge from the photosensitive pixel array 

until the record switch 22 is released. To record a still t0 the r hon ^ ontal readout register. FIG. 10 illustrates the 

image, the user places the mode switch 20 into the Ta a . s ^ a ^^ e ^ f ^™P^ te (Yr>0)sothat 

"still" mode position, so that a high resolution still ^ ? e ^JS"? i 001 " 1 ^ * gate, thereby savmg 

image is captured and recorded by the recording unit 16 30 ! ' \ Structure fT?* 0 * a 

each time tiie record switch 16 is depressed. The re- f^^l^ f^^Z^ m '2SF£ * 

cording unit 16 preferably includes digital memo* ^d^hannel, fasMump gate (V r >0) FIG. 12 shows 

means for storing** still images (for eLnpleS l^l^f^T °\* %?™t ^ 

EPROM memor? cards) in addition to the magnetic « t^lt^^T 7 ( 1^ 
tQ«*»r^^H;««i,«i+ 7 " 35 13 shows a charge-clearing structure similar to 

S£e^ thatofFiaiM^ptthatthega^ 
lb. electronic ^^U^ M * K^^^ 

a *~f Bd * least 40 in FIG. 11, each charge clearing structure is adjacent to 

one horizontal output register. A conventional color a ^ 0 -j^g CCD cell 

2557 (n0t t sh0Wn) * P^vided so that selected A preferred image sensor architecture incorporating 

pixelsites generate^image signals a)rresrx>ndnig to red, photosensitive pixels of: the type illustrated in FIG. 2 

green and blue color components. In addition to the and charge clearing structures of the.type illustrated in 

photosensitive pixels, the < electronic image sensor in- 45 FIG. 3 is shown in FIG. 4. For purposes of simplifica- 

eludes colurnn selective "charge cleanng'' structures tion> ;an 40 c f image pixel sitetTshown having , 

and column selective charge paring" structures. The just four ^ ^ although it wfll be understood that 

charge cleanng structures are used to sdectovely dis-; any number of image lines of any desirable length may 

card the signal charge from certain pixels, while the be employed. The four image lines are separated from a 

charge parking structures are used to add the charge 50 horizontal output register 42 by four rows of vertical 

& °™J?°^ jaCeDtVertlcalpiXels *. t™ 115 ^ agisters 44, wherein each row of vertical trans- 

FIG. 2 illustrates a top view of one photosensitive f er registers 44 includes at least one charge clearing 

pixel of the type included in the array of the electronic structure 46 and a plurality of normal or conventional 

image sensor 12. The pixel is of conventional construe- vertical transfer stages 48. The charge clearing struc- 

tion, and is preferably of the type incorporated in the 55 tures 46 in each row of vertical transfer registers 44 are 

KAI-.1001 interline image sensor manufactured by the respectively controlled by "gate 1", "gate 2", "gate 3" 

Eastman Kodak Company of Rochester, N.Y. The de- and "gate 4" signals supplied by the camera control 

sign and operation of this image sensor is described in processor unit:14 illustrated in FIG. 1. The image pixel 

"KAI-1001 series Megapixel Interline CCD Image Sen- sites are arranged in accordance with a Bayer color 

sor Performance Specification, " Rev. 1 April 1993, 60 filter array pattern as described in U.S. Pat. 3,971,065, 

available, from the Microelectronics Technology Divi- "Color Imaging Array" by B. E. ; Bayer, assigned to 

sion of Eastman Kodak Company, and in "A 1 Mega- Eastman Kodak Co. and incorporated herein by refer- 

pixel, Progressive-Scan Image Sensor with Anti-bloom- ence, with green photosites arranged in a checkerboard 

ing Control and Lag-Free Operation" by R G. Stevens, pattern and red and blue pixels arranged on alternate 

et .al., IEEE Trans.: Electron Devioes^ VoL 38, May 65 lines. The horizontal output register 42 includes a first 

1991, both of which are incorporated by reference horizontal transfer register 50 for green image pixel 

herein. The 9x9 micron pixel site includes a photodi- signals and a second horizontal transfer register 52 for 

ode 30, a transfer gate 32 and a two-phase CCD register red and blue image pixel signals. 
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In operation, signal charge packets from each of the clocked into the horizontal output register 42 by turn- 
lines of photoactive pixels are clocked through the four ing off the gate 1 signal and turning on the gate 2, gate 
rows of vertical transfer registers 44 including the 3 and gate 4 signals. The second horizontal transfer 
charge clearing structures 46. When a given line is register 52 is clocked twice before summing. The third 
clocked from the imaging array into the "gate 1" row of 5 and fourth image lines are clocked into and summed in 
vertical transfer registers 44, for example, the signal the horizontal output register by turning off the gate 2 
charge from the first and fifth columns of the line is and gate 4 signals and turning on the gate 1 and gate 3 
transferred to the drains 38 of the charge clearing struc- signals. The fourth image lines can alternatively be 
tures 46 if the gate 1 signal is activated. In all other discarded by turning on the gate 2 and gate 4 signals. As 
columns of the line (for example columns 2, 3, 4, 6, 7) 10 in the case fflustrated in FIG. 4, a still mode of operation 
the signal charge is unaffected. If the gate 1 signal is is obtained by deactivating all of the gate signals, 
turned off, the charge clearing structures 46 in the gate Referring now to FIG. 6, a charge ••parking" or stor- 
1 row of vertical transfer registers 44 are disabled, and age structure 58 is shown including a storage site 54 and 
the signal charge packets transferred from the array 40 a transfer gate or region 56 located adjacent to the CCD 
to the gate 1 row are unaffected. By incorporating four 15 register 34. The charge parking structure 58 is used in 
"charge clearing" rows having charge clearing struc- conjunction with the charge clearing structure 46 de- 
tures 46 offset in different columns, it is possible to scribed above in a second embodiment of the invention, 
eliminate all of the signal charge packets from a given In operation, the transfer region 56 of the charge park- 
image line by turning on the "clear" signals as the line of ing structure 58 is activated to transfer a signal charge 
image pixel signals passes through the gate 1, gate 2, 20 packet from the CCD register 34 to the storage site 54. 
gate 3 and gate 4 vertical transfer rows 44. ^ The storage site 54 can be used to sum signals from 

' &In a still-mode 61 operation, aH of the charge clearing^ different non-adjacent rows of the array of pixels, 
structures 46 are disabled* thereby aUowmglpP!cf?ffi^{ The charge is stored by setting the channel potential 
Jsignal charge packets to be clocked into the horizontal \ of the storage site 54 to a higher potential than the 
output register 42. The green image pixel signals are, 25 transfer region 56, which is likewise at a higher channel 
(subsequently clocked out of the first horizontal transfer ; potential than the adjacent CCD register 34. To later 
register 50 and the red and blue image pixel signals are ! sum the stored charge with a non-adjacent row of 
(clocked out of the second horizontal transfer register ; j charge which has been shifted into CCD register 34, the 
1 52. The color filter array pattern is designed to provide channel potential of the CCD register 34 must be 
the best image possible in the high reiwlution still mode *30} brought higher than that of the transfer region 56, 
of operation. : ~- ; which must be higher than that of the storage site 54. 

Aii NTSC resolution image is obtained in a motion Otherwise, during readout of CCD register 34, the 
mode of operation by selectively activating the charge transfer region 56 is brought to a lower channel poten- 
clearing structures 46. As line one of the image passes tial than in CCD register 34 or the storage site 54 to 
through the vertical transfer registers 44, gate 1 is 35 create a barrier and prevent the transfer of charge be- 
turned off, but gate 2, gate 3 and gate 4 are turned on. tweenthem. 

Thus, only the red image pixel signals associated with FIG. 7 illustrates an electronic image sensor in accor- 
every other odd column, i.e. columns 1, 5, 9, etc., are dance with a second embodiment of the invention. The 
transferred to the horizontal output register 42. The image sensor is shown having four image lines and two 
image pixel signals representing the green pixels and the 40 rows of vertical transfer registers 60 which include both 
alternate red pixels of line one are drained off by the charge clearing structures 46 and charge parking struc- 
actiyated charge clearing structures 46. In order to read tures 58. As in the structure illustrated in FIG. 5, elec- 
out image line 2, the gate 4 signal is turned off and the tronic image sensor also includes a horizontal output 
other three signals are turned on, thus passing every register 42 having first and second horizontal transfer 
other blue image pixel signal to the horizontal output 45 registers 50, 52 as shown in FIGS. 4 and 5. 
register 42. Following the transfer of the blue image In operation, the charge clearing structure 58 loca- 
pixel signals, the second horizontal transfer register is tion in column four of the gate 2 row, for example, 
clocked once to put the blue pixels in their proper loca- allows the blue pixel values from image line one and 
tion. All of the green image pixel signals for the third image line three to be summed, even though there is a 
image line are kept by deactivating all of the charge 50 green pixel value between these two blue values. To 
_ clearing structures 46 as the third image line is clocked - obtain an NTSC resolution image, image lines 1 and 2 
through the rows of vertical transfer registers 44. The are clocked into the gate 1 and gate 2 rows. In the gate 
fourth line of image pixel signals can either be elimi- 2 row, the image line 1 blue pixel values from columns 
nated by turning on all four gate signals or can also be 4, 8, etc. are parked or stored while the green pixels and 
passed to the first horizontal transfer register 50 and 55 the reniaining blue pixels are cleared discarded. In the 
summed with the green pixels from the other image gate 1 row, the green pixels and alternate red pixels are 
lines. The next field of the NTSC signal is "staggered" parked while the remaining red pixels are discarded or 
vertically by shifting the sampling by two lines in the cleared. Image, lines three and four are subsequently 
vertical direction. clocked into the gate 1 and gate 2 rows. In the gate 2 

FIG. 5 shows how the same basic image sensor archi- 60 row, the line 3 blue pixel values from columns 4, 8 etc. 
tecture illustrated in FIG. 4 can be used with a different are summed with the line one blue pixel values, while 
color filter array pattern, for example a "3G" non-inter- the green pixels and the reniaining blue pixels are 
laced striped CFA, as described in U.S. Pat. No. cleared. In the gate 1 row, the line 4 red pixel values 
4,663,661 "Single Sensor Color Video Camera with from columns three and seven etc are cleared, while the 
blurring filter" by J. S. Weldy and S. H. Kristy, as- 65 green pixels and the remaining red pixels are summed 
signed to Eastman Kodak Company and incorporated with the values in the charge parking registers. Finally, 
herein by reference, to generate an NTSC signal. In this the image pixel signals are transferred into the horizon- 
example, the red and blue image pixel signals are tal output register. 
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One additional problem with NTSC motion/still 
systems is that it may be desirable to use different image 
aspect ratios for the motion and still modes. For exam- 
ple, NTSC uses a 4:3 aspect ratio image, while the re- 
quirement for high resolution stills may be a 3:2 aspect 5 
ratio as utilized* for example, in the Kodak Photo CD 
System. The electronic image sensor is therefore re- 
quired to have a 1024x1536 image array to provide a 
3:2 aspect ration, whilefor the NTSC mode, it might be 
desirable to use only 960X 1280 pixels from the elec- 10 
tronic image sensor to provide a 4:3 aspect ratio image. 

A method of facilitating the readout of different as- 
pect ratio images is shown in FIG. 8. The structure 
shown in FIG. 8 utilizes 256 "aspect ratio charge clear- 
ing" structures 46* of the type shown in FIG. 3 placed 15 
in the end of at least one row of the vertical transfer 
registers 44, between the image array 40 containing the 
photosensitive pixels, and the horizontal output register 
48. When activated by a signal supplied by the camera 
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pixel signals generated by the photosensitive pixels 
to the horizontal output register; 
wherein the vertical transfer means includes pixel 
dumping means for selectively preventing the 
image pixel signals generated in at least one of the 
columns of each row of the array of photosensitive 
pixels from being transferred to the horizontal out- 
put register; 

wherein the vertical transfer means includes a row 
and column array of vertical transfer registers and 
the pixel dumping means includes a plurality of 
charge clearing structures in. each row of vertical 
transfer registers; and 
wherein the charge clearing structures of each row of 
vertical transfer registers are offset in different 
columns from the charge clearing structures of all 
other rows of vertical transfer registers. 
2. The electronic image sensor of claim 1, wherein the 
vertical transfer means further comprises charge park- 



control processor unit 14, ^^p^^ratiWctogeiclear- 20 ing means for temporarily storing signal charge from at 



ing structures 46' eliminate the signals from the columns 
at the left side of the image array 40 as the image lines 
are clocked out. As a result, the horizontal output regis- 
ter 48 does^n o tj |rece ive charge from these columns. 

It should be noted that there is insufficient time to 25 
clock out all of the 256 extra pixels at the end of each 
NTSC image line, so that charge from these extra pixels 
would end up at the right hand side of the horizontal 
readout register 48 without the use of the aspect ratio 



least one of the columns of each row of the array of 
photosensitive pixels, wherein signal charge packets 
from multiple rows of the array are summed in the 
charge parking means. 

3. The electronic image sensor of claim 1, wherein the 
horizontal output register includes first and second 
horizontal transfer registers. 

4. The electronic image sensor of claim 1, further 
comprising an auxiliary horizontal output register, 



charge clearing structures 46'. In such a case,*this 30 wherein the auxiliary horizontal output register has a 



charge would be added to the right side of the next new 
line of the image causing a serious artifact The aspect 
ratio charge clearing structures 46' eliminate the signals 
from these pixels so that the next image line contains 
only the proper signal charge, namely, only the 1280 35 
horizontal pixels needed to be clocked out. 

A second embodiment that compensates for the dif- 
ferences in aspect ratios is shown in FIG. 9. The second 
structure utilizes a second auxiliary horizontal output 
register 49. The second horizontal output register 49 is 40 
centered in the middle of the image array 40 and has 256 
fewer elements than the normal horizontal output regis- 
ter 48. Aspect ratio charge clearing structures 46' are 
t used to dispose of the charge in the first and last 128 
I /X^i^umns of the image array which are/not )ised in the 45 

1 | NTSC readout mo de. v — 

The invention has been described with reference to 
certain preferred embodiments thereof. It will be under- 
stood, however, that modifications and variations are 
possible within the scope of the appended claims. For 50 
example, the aspect ratio charge clearing structures 
need not be located within the same row of vertical 
transfer registers, but can be located in several rows if 
desired. 

INDUSTRIAL UTILITY 55 

The invention can be utilized in electronic imaging 
systems to permit high resolution still images to be 
produced at low frame rates, while also allowing stan- 
dard NTSC motion image signals to be produced by the 60 
same system. The invention is particularly applicable to 
commercial camcorder devices. 

What is claimed is: 

1. : An electronic image sensor comprising: 
a row and column array of photosensitive pixels for 65 
generating image pixel signals in response to inci- 
dent radiation; a horizontal output register; and 
vertical transfer means for transferring the image 



shorter line length than the horizontal output register. 

5. The electronic image sensor of claim 4, wherein the 
horizontal output register and the auxiliary horizontal 
output register each include first and second horizontal 
transfer registers. 

6. The electronic image sensor of claim 1, wherein the 
row and column array of vertical transfer registers 
comprises at least four rows. 

7. An electronic imaging system comprising: 

an electronic imaging sensor; an optical system for 
imaging scene light onto the electronic imaging 
sensor; a camera control processor coupled to the 
electronic imaging sensor; an operator control unit 
coupled to the camera control processor; and an 
image data storage unit coupled to the output of the 
electronic imaging sensor; 

wherein the camera control processor controls the 
electronic imaging sensor to operate in either a still , 
image mode or a motion image mode in response to 
a mode signal received from the operator control 
unit; 

wherein the electronic imaging sensor comprises a 
row and column array of photosensitive pixels for 
generating image pixel signals in response to inci- 
dent radiation, a horizontal output register, and 
vertical transfer means for transferring the image 
pixel signals generated by the photosensitive pixels 
to the horizontal output register, said Vertical trans- 
fer means including pixel dumping means for selec- 
tively preventing the image pixel signals generated 
in at least one of the columns of each row of the 
array of photosensitive pixels from being trans- 
ferred to the horizontal output register; 

wherein the vertical transfer means includes a row 
and column array of vertical transfer registers and 
the pixel dumping means includes a plurality of 
charge clearing structures in each row of vertical 
transfer registers; and 
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wherein the charge clearing structures of each row of t electronic imaging system of claim 7, wherein 

the horizontal output register includes first and second 
vertical transfer registers are offset in different horizontal transfer registers. 

columns from the charge clearing structures of all 10 " ™ e dectronic *wg*g system of claim 7, further 

5 comprising an auxiliary horizontal output register, 
other rows of vertical transfer registers. wherein the auxiliary horizontal output register has a 

8. The electronic imaging system of claim 7, wherein sh ?? CT J! ne 1( r ngth ^ ifb * horizontal out P ut agister. 

11. The electronic imaging system of claim 10, 
the vertical transfer means further comprises charge wherein the horizontal output register and the auxiliary 

parking means for temporarily storing signals from at 10 ? or ! zonta ? out P u } "S^f* ^ ch mclude md 

& horizontal transfer registers, 
least one of the columns of each row of the array of 12. The electronic imaging system of claim 7, 

pixels, wherein signals from multiple rows of the array wh ? rein row 311(1 colxmm ***** of vertical transfer 

registers comprises at least four rows, 
are summed in said charge parking means. is ***** 
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